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Bacterial infections are one of the major causes of mortality in Cystic Fibrosis
(CF) disease. Burkholderia cenocepacia (Bc) causes diminished lung function,
and develops high-level resistance to clinically used antibiotics. Airway epithelial
cell responses to the Bc exoproteome are poorly characterized. Our objective was
to study the effect of Bc IST4113 strain supernatant on: (1) CF transmembrane
conductance regulator (CFTR) protein expression, (2) epithelial cell integrity
and (3) inﬂammatory signalling-pathways in polarized human CF lung epithelial
cell models. CFTR protein analysis by Western blot demonstrated that factors
secreted by Bc caused an apparent decline of both WT- and F508del-CFTR levels,
without, however, affecting CFTR mRNA expression. This suggested interference
of unknown components of the Bc exoproteome on post-translational processing
of the CFTR protein. Organization of differentiation markers ZO-1, E-cadherin,
and cytokeratins 14/18 was undisturbed, indicating that epithelial cell integrity
was maintained. We also detected mRNA down-regulation of E3-ubiquitin ligases
SMURF1 and NEDD4L, both negative regulators of the TGF-beta signalling-
pathway. Altogether, these data suggest that Bc infection not only interferes with
CFTR expression, but also alters elements of the inﬂammatory response in the
CF airways. Understanding the link between these alterations will be crucial to
elucidate the role of bacterial infection in CF and how the CFTR genotype impacts
on innate airway defence.
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Objectives: The ubiquitous and metabolically versatile Pseudomonas aeruginosa
has been and still is the major bacterial pathogen for individuals with cystic ﬁbrosis.
Our consortium aims to resolve the pangenome of P. aeruginosa.
Methods: The genomes of 20 P. aeruginosa strains were sequenced and annotated.
Fifteen strains are representative for the 15 most common clones in the P. aeruginosa
population and ﬁve environmental isolates are representative for rarer clones that
have yet not been detected in any human habitat. The virulence of the 20 strains was
evaluated in an acute airway infection model. Groups of 20 C57/BL6J female mice
were inoculated with 1.5×106 CFU by intranasal instillation and then the course
of the infection was monitored for 120 h by ethological score, rectal temperature,
body weight and lung function. End-point analysis at 6 h and 24 h included lung
CFUs, lung pathohistology and levels of proinﬂammatory cytokines.
Major ﬁnding: the pathogenicity of the individual test strains varied substantially in
this standardized infection model. Infection with ﬁve of the 20 strains caused death
in all tested mice within the ﬁrst 72 h, whereas all mice survived an inoculation
with nine other strains. Clinical signs of infection, i.e. decreased body weight,
temperature and affected lung function, were observed for 18 of the 20 strains.
Clinical severity correlated with the number of bacterial CFUs in the lung, severity
of intraalveolar hemorrhage and the local cytokine levels.
Conclusion: Virulence and pathogenicity of P. aeruginosa are strain- and clone-
speciﬁc genome-endowed features.
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